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This manuscript reports a secondary data analysis. We used all available TOPMed Freeze 4 data with the phenotypes of interest and
appropriate consent.

No exclusions: all individuals with phenotype values and appropriate consent were included.

This is a methodological paper, that do not report specific results. Therefore, we do not report any replication.

There was no randomization because the data do not represent a trial, but rather an observational study.

No blinding, because there was no trial/experiment, we analyzed observational data.
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Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

9,807 individuals participated in the analysis of BMI, and 7,596 participated in the analysis of hemoglobin concentration.
Across the participating cohorts, mean ages were 18 to 53. Mean BMI varied from 20.8 to 32.7, and percentages of males
varied from 43.4% to 58.9%.

Multiple studies participated in the analyses in this manuscript. Individuals in these studies are not always representatives of
the general population (for example, participants in the CRA Costa Rica study were enriched for Asthma, and participants in
the CFS were enriched for Obstructive Sleep Apnea), but we do not expect this to affect the results in the present analyses,
because we are not reporting any specific associations, but rather overall patterns. Information on all TOPMed studies,
including study design, is available here: https://www.nhlbiwgs.org/group/project-studies .

Recruitment to the Amish study:

The Amish Complex Disease Research Program includes a set of large community-based studies focused largely on
cardiometabolic health carried out in the Old Order Amish (OOA) community of Lancaster, Pennsylvania (http://
medschool.umaryland.edu/endocrinology/amish/research-program.asp). The OOA population of Lancaster County, PA
immigrated to the Colonies from Western Europe in the early 1700’s. There are now over 30,000 OOA individuals in the
Lancaster area, nearly all of whom can trace their ancestry back 12-14 generations to approximately 700 founders.
Investigators at the University of Maryland School of Medicine have been studying the genetic determinants of
cardiometabolic health in this population since 1993. To date, over 7,000 Amish adults have participated in one or more of
our studies.

CFS study:

The CFS is a genetic epidemiological study of 352 rigorously phenotyped families ascertained through probands with OSA
identified through Cleveland, OH area sleep centers, neighborhood controls, and the spouses and first and second degree
relatives of probands.

COPDGene:

COPDGene (also known as the Genetic Epidemiology of COPD Study) is an NIH-funded, multicenter study. A study population
of more than 10,000 smokers (1/3 African American and 2/3 non-Hispanic White) has been characterized with a study
protocol including pulmonary function tests, chest CT scans, six minute walk testing, and multiple questionnaires.

Recruitment to the CRA Costa Rica (CAMP) study:

From February 2001 to August 2008, questionnaires were sent to the parents of 16,912 children (ages 6-14 years) enrolled in
140 Costa Rican schools; 9,180 (54.3%) questionnaires were returned. Children were eligible for the study if they had asthma
(physician-diagnosed asthma and ! 2 respiratory symptoms or asthma attacks in the prior year) and a high probability of
having ! 6 great-grandparents born in the Central Valley of Costa Rica (as determined by the study genealogist on the basis of
the paternal and maternal last names of each of the child’s parents).

FHS:

The original FHS cohort were 5,209 men and women between the ages of 30 and 62 from Framingham, MA. In 1971, the
study enrolled a second-generation cohort (Framingham Offspring Study) -- 5,124 of the original participants' adult children
and their spouses.

JHS:

The Jackson Heart Study (JHS) https://www.jacksonheartstudy.org/jhsinfo/ is a large, community-based, observational study
whose participants were recruited from urban and rural areas of the three counties (Hinds, Madison and Rankin) that make
up the Jackson, MS metropolitan statistical area (MSA). Participants were enrolled from each of 4 recruitment pools:
random, 17%; volunteer, 30%; currently enrolled in the Atherosclerosis Risk in Communities (ARIC) Study, 31% and secondary
family members, 22%. Recruitment was limited to non-institutionalized adult African Americans 35-84 years old, except in a
nested family cohort where those 21 to 34 years of age were also eligible.

As public datasets available by application from the NHI dbGaP repository, all participants provided informed consent to their
parent studies at their recruitment site.

Amish: All study protocols were approved by the institutional review board at the University of Maryland Baltimore. Informed
consent was obtained from each study participant.

CFS: Cleveland Family Study was approved by the Institutional Review Board (IRB) of Case Western Reserve University and
Mass General Brigham (formerly Partners HealthCare). Written informed consent was obtained from all participants.

COPDGene: All COPDGene participants provided written informed consent, and the study was approved by the Institutional
Review Boards of the participating clinical centers.

CAMP: All CAMP study parents provided informed consent and participants provided consent/assent and the study was
approved by the Institutional Review Boards of all 8 clinical sites (Denver, St. Louis, San Diego, Boston, Baltimore,
Albaquerque, Toronto, Seattle) and the Data Coordinating Center (Baltimore).

FHS: The Framingham Heart Study was approved by the Institutional Review Board of the Boston University Medical Center.
All study participants provided written informed consent.

JHS: The JHS study was approved by Jackson State University, Tougaloo College, and the University of Mississippi Medical
Center IRBs, and all participants provided written informed consent.




